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Abstract
This study examines the cooking properties of bagels fermented using different techniques. 
We prepared bagels with dough that underwent only secondary fermentation （control）, with 
dough that was first fermented at a low temperature for a long time, and examined the 
differences between the two types of bagels. Experiment method did shape measurement, the 
color difference meter, moisture content, texture measurement, amino acid content, and sensory 
evaluation of the bagels. We found no differences in the weight of the bagels, but fermentation at 
a low temperature over a long period of time resulted in a bagel with a lower volume, specific 
loaf volume, outer diameter, and height, and an overall small shape. We also determined that the 
bagel fermented at a low temperature for a long time was lighter in color than our control. The 
experimental bagel also had a higher moisture content than the control. Texture measurement 
showed that the bagel crust and crumb became hard because of fermentation at a low 
temperature for a long time. The experimental bagel also had a significantly lower amino acid 
level; our analysis showed that amino acids decrease during fermentation at low temperatures. 
Neither bagel differed in terms of sensory evaluation. The results of this study suggest that 
fermentation at a low temperature for a long time can be used to produce bagels whose quality 
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試料 コントロール 低温長時間発酵 P値
重量（ｇ） 107.8±0.422 107.8±0.522 0.863
体積（cm³） 226.1±2.922 200.5±3.822 P＜0.01
比容積（cm3/g） 2.1±0.022 1.9±0.022 P＜0.01
外径(mm) 100.2±1.722 98.5±3.422 P＜0.01





























































試料 コントロール 低温長時間発酵 P値
L* 63.6±1.6 67.3±4.3 P＜0.01
a* 11.4±1.1 7.4±3.0 P＜0.01
b* 37.1±1.1 34.5±2.2 P＜0.01




















































































試料 コントロール 低温長時間発酵 P値
Asparatic acid 13.7±0.2 13.5±0.2 0.139111
Glutamic acid 11.6±0.2 9.2±0.2 P＜0.001111
Alanine 4.3±0.0 4.0±0.1 P＜0.05111
Tryptophan 3.4±0.3 3.1±0.2 0.399111
Proline 2.7±0.3 1.3±0.3 P＜0.01111
Valine 2.0±0.3 2.2±0.3 P＜0.05111
Arginine 1.8±0.0 2.1±0.0 P＜0.001111
Lysine 1.6±0.2 2.0±0.1 0.056111
Serine 1.4±0.0 1.5±0.1 0.234111
Leucine 1.2±0.0 1.6±0.1 P＜0.01111
Glycine 1.1±0.1 1.1±0.0 0.121111
Phenylalanine 1.1±0.1 1.4±0.1 P＜0.05111
Tyrosine 0.8±0.0 0.9±0.1 0.204111
Histidine 0.8±0.3 0.8±0.2 0.851111
Threonine 0.7±0.0 0.7±0.1 0.658111
Isoleucine 0.7±0.1 1.0±0.1 P＜0.05111
Methionine 0.4±0.0 0.6±0.1 0.087111
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